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(54) SOLID-STATE IMAGE PICKUP ELEMENT AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable enhancement of the 
sensitivity of a MOS slid-state image pickup element, complete 
transfer of the element at a low voltage and the like. 
SOLUTION: A solid-state image pickup element, formed by 
arraying pixels having a P-N junction sensor part 21 and at least 
a transistor 22 for readout is constituted into a structure, 
where a second conductivity charge storage region 62 
constituting the sensor part 21 and a second conductivity 
source and drain regions 61 of the transistor 22 are formed in 
the side of the surface of a second conductivity semiconductor 
r gion 55, which is encircled by a first conductivity 
s miconductor well region 52 provided on the position of a 
prescribed depth from the surface of a substrate and a second 
first conductivity semiconductor well region 54 under an 
element isolating layer 53, holding a gate 57 of the transistor 22 
between them and a first conductivity semiconductor region 71 
is formed under the regions 61 (or under the source-drain 
r gions, under the gate and under the region 62). 
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X. 7* h^V^— K2 1 T*3fefl^m$ixfcm^-'8^f^ 
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i^©-ir*— Mmsas^jpy-fcy hiMl4 2 tcfiSBt^tu £ 
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#m&(DBmim2>mm2 4 ki, ^2^hs, witwr 

nlo-> y ^ >-*^#fflg5 1 rt«JMXB9l*ffi«-IB i 
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JBfd&Sit. 5 3 T{-§S 1 © p 
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5 2«75ag(i, 0 16 ~1 0" cm- ! Sf> ^2 

[0 0 3 5] ^2<7>pM¥^#^MiB*5 4l2:, — 
95. 5 4 TiJnfcBiM (l/W7^ 
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[0 0 3 6] flSUl2©pSfift')x/«5 2 

0Ux.f4S i O, mci-ZV— Y-mW&S 6£r;frUTSS£- 
tBUBMOS h7>-^^2 2<D^- hSffi5 7^JF^ 

£*vs„ 5 8 hti5 7 (Dwm^m&ztvfcMz- 
i4s i o 2 mizxz-y-J kc*— /w-efo^o 

[0 0 3 7] ^LT, ni!¥ilWmfi5 5rt©frJ@!SS 
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14, ±>-tU2 1 {cdaft -5^1815 6 t©^i-c»t 
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[0054] 43^0?gi|gfcfl;£lB* 2 4 2 (4, gl&fefc 
RWftfc, ft 2 WIS, miinI©V!)3>-f«ME 
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[0 0 5 5] ftl&tfft2WpS^#^/Mi!«5 2 
R^5 4(CTHSiXfcSt55 1 fcraOBfcS&OnS!^ 
tt«fc5 5±[r|4, #J;if4S i O, ^ic4^>y- h*£Sc 

fit 5 6 &t L,xm*.ti4H&&~> ya^ia so 
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MOS hy>-t?X?<Dy— bWm5 7&m$£thZ>o 5 
8l4y- bWM5 7«XHffil3gRS$^fc«x.tf S i O, 

5 5 {4, mmfrb<o'pi,<D&mw-i±. mm 5 i^ss 

[0056] J tU"C, *0iJT*{4, y- h®^5 7 

n 5 5 ©— #0>iB^K:fll5*iti L 

fflMOS t-^y^WnSoy-^ • KK>«i6 
l^ffM5ix5i:*{r, y-x • KW>ffi*6lT£ 

5„ nm<Dy—*- KW>H*6 l<^2g^i4^(il 
0 l ' c m- 1 .£JLh, p S#af#HfS£ 7 1 (73^(4^tJx.{4 1 
C'-lC'cm-'ig, *1?f#W£6 2<£«f4#l 
;U4l 0 17 cm-'gSi:t5rtm-5„ 
[005 7] £ <DWMmgffii$.6 20O*B(ci4, ft * L 

<itmmm. o" cm- ! gg«pa^MW 

6 4 £ P>K, jf* L< {4^— hm@5 7 
Tt-{4, B»rSi«, EP^tb^Bt«K, ^Jx(4l 0 lt c 
m- J Sffic0pS^frffi^6 3^^$ix5„ nlOl 
^g!^ffitg6 2f4, WrrTZZll^ -U^<DT>m±m 

[0 0 5 8] m9~Ell 1 14, IH8<0iii^2 4 2<DWm 
[0 0 5 9] H19B1CTH-J:5{r, *^g|S5 

3 Tmmttwm 5 3 KTEairs*tfcBa«B«srSH> 
^gpro^^s^ 5 1 <nmim£{tLm^ ii© P f¥ 

5 2^ U, iii*^^ 

BSft *x*FHMm 5 3 Ti3, tfs 1 © P mxmwv^^m 
yftA-m^u ^bic, 3g-r^fHB5 3-eEH$nfc 

Z&BffctZa JBi&u«20pS!i| i aW*f3yw«tt5 
2^5 4 t, Slc P SW«W6 3-c?H*tL5«t 
9td, *^^S«5 1 tlKlC{g^S<OnM¥^MB«c5 

[0060] iWc, 01 0CIC^rT4 5(-, S«ffi^ 
[0 06 1] 1211 ODlc^nrTJ: 5tC, f— b^M 

5 7&&A,xmmmj&—%0yffi$&iz^ mttmms 

vaAT'St^m LfflMO S h7y^^©n 

coy-^ • KWVM6 1 t-^wTropS^^ffifsS 

7iwu ®3^bi^<d^^»c, 
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5 SRXPf— YmM 5 7 bVX&EM&&}^ 
*'^&AX~te >~HB 2 1 £-#fc£1-;5 n ®0«i?f^^ 

6 2 *ffiStT&. 

[0 0 6 2] ^miz^as i o, m&wmi^. 

yfy^ffot^ Ell 1 EKjjrf«fc5f^ ^— hffiffi 

[0 0 6 3] 011 F[^r<t5t-, y—hWM 
5 7 ^^A.T'lB^^COflfi,*rC)fflmcD^ffii^. nS}<£> 

rngmmm 6 2 icatra ± 5 ^ im k**— * 5 8 

ftAT'-y- hT©p 6 3 J; 9 W p M 

[0064] *$mmmimzmm2 4 2 &fls*.fcH 

2 2<D>f— h&Jr^rz^blzii'O^ y— ^ • KWy 
®i£6 1— gS^t±l$ix5„ 

[0065] ±>-9-U2 1 t?ii, fl^m®^6 2&t£ 
tfitfflnS^*«5 5a^/jS53ifIn§kWi, 

$ 1 <z> p m^fcv^/Vfm. 5 2 1 <Dwtr*m$t&tiz> P 

% < <C «9 , iz >"»HH5 2 1 {r^&ft^&gbsp^itttl 

[0 0 6 6] Sfc, jte^y— X • KK>«6 IT, 
■fe 2 hTO^fili:^^!)^ SI 

v«i»pif»#^;«5 2±.comm<Dnm¥ 
mFf-n^.^^2 i«m^Wc6 2(^*<b4xs„ 

[0 0 6 7] SfetiiLffiMOS h7^^ 2 2(DnS 
OD y — * • h'W V®J$ 6 1 TIC p 7 1^5 

1W2 1 co®?^fsa^^6 2 £ y— * • Kl~f 

2 2 h vx<rmm>mz.z> 0 

[0068] 9tfifi©04 l;^rt-pS!¥3W*«S6 0 14. 

ft5„ La»U *0lJ<OpSi^^«tt7 ltt, y— 

#Tfch*f J: < . «HOll* L < a i' h n -/p-T 5j6mJ 
Mc^uv, Sfot, «BS^— -^Vi9SjE< fcs. 
[0 0 6 9] pf¥tMSi7 1^y-x. 
i6 1 y<T>7mf& ZtlX V ^ CO^ -fe y-ifgC 2 1 W n 

«-C5fe«l£^tcJ; 5^Lfc*^-b«»*|*!B«6 2tC 
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A9£</j:0, El4Wp^24 ltcit^r, <fc9i®ffi% 
[0 0 7 0] y-hTK«H^©p!B¥#»*«6 3#t 

<vm$iwmm 6 2 «msri& < -c*f\ {essfbss-e^ 

10 U y- FTK pS¥»(*««E6 3 £SffM£ix5 £ i: 
T^OVST'MtoTV^t, 7* h^-Y^— KiCOV 

20 Kr-m^-s:^iT'#5 0 seot, is] zm^mzwmtz 

#-C«l. 5V£^t-r^z5\ ^#T"«1. 0VTi5?tf 

rti;^o tela, ovtrj£v^5^s^7c#v^T\ 

[0071] T>M¥mmm6 3ic£^x* y-bot 
m-z>^tfrX'%-z>« 

[oo7 2] ?— \-*-*-7i$mz.\,x\> ^5 1 #^f±, y 

ir, -fe>^§P2 lC0«^f^«^6 2 (.f^p 
M¥#^ffi«6 3td±oT#|«t£*VTV>5cDT% y— h 

1 <75ffl35cg«fW3£ 6 2 icA^-f, y-^ • KW 
[0 0 7 3] pl¥i#S%6 3Sr*-f5^i:<cJ:o 

^^mme i>mw«ffiu:< < . ®sfsa®i^6 2 

40 WfiSfD®foSH6:<#!9, =y^y-y-i: LTtO-feyiMFP2 

<-r4rtas-c#s 0 iryy-si52 icom^®«6 2 

[0 0 7 4] iS^C0ft^(Dp^^^!^i«6 3iaot 
y-^ • K^>HB««6 1 <!:«igf^W^6 2^^$ 
HTV ^-5(DT\ i^ffl^ 6 1, 6 2 frh<OQ%M&faXfX 

so [0 0 7 5] -try-tf-gi5 2 lroH^gflffiW&e 2±(c^S 
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mmma 6 4 1 *eg^ t ro^srii^rs s^ia, p ^ 
-tzzbtfx-zz* 

[0076] 2 1 fC*5(t-5 n^^f^ffl® 

6 2f4, a«5 1 tmMm<nimm<»nm¥mffim5 

[0077] W$tmmi&6 2 ^ffi^T^fiTCt 5© 
[0 0 7 8] ®8CD«^;(^^-C, V—hT(Dpm¥m- 

4 5r*iiSLfc^!ct > , mmmit. ammo:, ^^m, 
^«cga*7 1 ©ffiit^-^^^jeif 6^w^m?#r 

5„ ^-hTWplli|S3W«HW6 3S:«(ffi«jl^ 

fig Lfc < X <b, P 3!¥#I*!|H« 7 1 a»fe©^tt4fctt«bS« 
h"F*t7*£8fcU hTSrpSMtTS^ k&XS 

[0 0 7 9] **ffi<D^li»^?>SSt**{c < tnji, # 
«t6 1. 62, 63, 64, 7 1 Sr^^-gig 5 3 . 
y— Mi5 Yt?*— 8&-?x?t L-X 

a eat&tti^ *t^£Kvm&rt-z> z bfcx%z<Dx\ 

IH 8 KSS-tWBIt 2 4 2 £{f xfeCMO SlraiM^ 
[0 0 8 0] -toffe, MOS®WHtt»WHlFF0>, 

[0081] 

*HS£ffl»wSR 1 mm l SMS^^^avvflWte*?- 
#8flT<afi! 2 ©SB 1 igSM^tt^vSWTeHin 

fc# 2 ^^^flcsam&o^ffi^, y- h *i*A,-tHr v 

[0 0 8 2] ttffi#SH8l& bTRlfy-x • 

-< ^mmt . m 2 a*«s¥^WB«E<t ^Mi^as i 
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[0083] y— * • K W >«rf©«'* 1 

• KW^IB©!;- ^^fESrPUtU s^musi^v 

^ * ©iMfcMiesK-*-* i *(r , y- h T&i wfttf 
^m^nzmimum^mmmtm^^ mem 2m 

BHx«. y— KW>ffiWT©*»ijBlJWt 

[0084] y- h TSCfS 1 ^S^NjEft^JJ^J*^ 
y— h*s*7««©i:t, r©mi*flM 

fi^waoT, y- YT<ntf— vtemmmkm 

20 I o o 8 5 ] y- h i ^flM^f*^**-r ^) 

wmssmfrby—x - y^ >-mmzm^mm^mm 

[0086] y- bT<n>m 1 3WiaiiN»#««lc:«to 
T, LfVitaEV tl 03yho- /VitXZ. SfctUL 
y- hmEE§:{g:< t«rt t5St-£ {&®EET*»f^ 
30 tirims. y~hT^l#^iN(tMR^{- 

[0087] ^^n<nm2mwm<nwMwmm$Lh.ic 

[ 0 0 8 8 ] m 2 «mMro^f^Wffl«75MSmSO^ 2 

40 mwm^wmm*iiem&£tiz><Dx. m&mmm.t 
Lxavmmx&TS. Lxmifctz z t &x$ , ^.^^ 

^^-Br5rt^-C*#5. Sot, /^X^<, ^ 
[0089] 2|s^jc«*H#«*telf^lSt*ffilc J; 

50 t«RKBlT?fcS. 
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[02 j ^m(D@imm.m^cmm^^mmm<D 

[05] mA<DA-AB±<0-^.7->^fU^mX'i> 

So 

[06] A~B 046O@#«^^<©S!BtXS0T-*> 
So 10 

[07] c~d m4<omffimm*<n$mTMmT~h 

So 

[08] *&wicm&m<mim*<DmMMfrom<Dm 
[09] a — b ms<Dmtmmk*<omti3mx'ib 

So 

[010] c~d mz&mwmmww&Tmmx* 



*£>s„ 

[011] E~F 08(D@#^*^-(7)SaigXe0T' 

fcSo 

[012] m&®imfm*<ommMft<v\mmx'& 

So 

[#-§-©tft91] 

2 0--MOSS©iffi^i : - < 2 1 V-^gC 

F) , 1 2 - •Sg^ffiLfflMOS h7 
ViAx*. 1 3- •••ftilDS^fflMOS h7y^^, 1 

4, 14 1, 1 4 2-- -*ffilg^, 5 1 nH^ft 

5 2- -|ffl<7>pM¥^f£!7^MW& 53 ••• 
PSH^tfDI (LOCOSJ1) , 54--l2©pI^ 

it-y^/i^m, 5 5 ---nm^mmm. 5 6 • •••y- 

hlfcim 5 7 - y-h-mffi, 60---pi^M 
& 61---nly-^ - FWVSS, 62--ni 
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211 
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(S« CM) (80) (55) Clfl 
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[08] 

241 



□ I 
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61 
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